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Abstract 
Important in decision-making processes in a portfolio setting are the targets of each project and the consequences for portfolio 
success. Increase in a portfolio’s complexity requires understanding of decision-making mechanisms, elements of complex 
projects and their impact on the portfolio. The involvement of international stakeholders adds complexity. The paper uses a real-
world example (Competence Based Dual Education in Michigan) where this complexity exists and a mature decision-making 
process from industry, academia, and government stakeholders was successfully implemented. This paper will describe how 
models of decision making were considered, combined with models of complexity, transferred into applications, and facilitated 
success.  
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1. Introduction 
Project management has become  more complicated and complex (HAA, 2009). This is most evident when 
political implications impact core missions of multiple programs where success is critical for competitive survival, 
or when there are stakeholders from multiple organizations and the projects are highly visible. 
Enterprises are often “project driven” and must find a way to manage parallel projects.1 (HAY, 2010;4). The way 
these organizations can master such “multi-project” settings can be a crucial competitive advantage2  as the projects  
are often using the same pool of resources. Multi-project-management (MPM) maturity is one key for business 
success and requires transferring MPM research results into “real world”operations.3 
Educational institutions are facing similar situations. Multiple projects are funded from different sponsors,  
executed in partnerhip with different customers,  implemented simultaneously and demand access to the same 
limited resources. Educational targets, variations in capability, funding and different decision-making approaches 
combine to create a highly complex and complicated PM environment. 
In these settings a mature understanding about the MPM principles is needed to achieve an agreeable decision 
about what type of MPM is needed and accepted for each project and the entire portfolio.  
2. MAT2- Description 
The Michigan 2013/2014 Economic Summits were focused on the growing skills gap and the current disconnect 
between industry demand and the state’s ability to meet both current and future talent needs. Nationwide skills gap 
studies indicate that 67% of manufacturers are currently experiencing “a moderate to severe shortage of available, 
qualified workers” (MIR, 2012; 5). Industry faces the aging of their current workforce and expects a severe labor 
crisis when this group retires [SVL, 2009]. Additionally, this labor shortage is forcing employers to place engineers 
in technician roles, resulting in higher labor, recruitment, and turnover costs (ROY, 2000).  As a result, Governor 
Rick Snyder created the Department of Talent and Economic Development (TED) and expressed the importance for 
Michigan’s4  leadership in talent development.  
The Michigan Economic Development Corporation (MEDC) brought together a group of government, industry, 
and education leaders to address the current skills gap and to develop and implement the Michigan Advanced 
Technician Training (MAT2) system.  The State government / MEDC provided the framework and political support 
to standardize, manage, and maintain the state-wide dual education system.  Industry partners defined content and 
direction of MAT2 programs, hiring and educating students. Education partners (community colleges) provided the 
competency-based education and training for students and for companies as trainers / employers. 
The agreed vision was to establish a competency-based dual education system, train globally competitive 
employees, and to reduce the current/future skills gap (BHS, 2013), (BHS, 2014). After launching the first program 
(Mechatronics) in 2013, additional occupations were launched: Technical Product Design and IT-Technician in 2014 
and Computer Numeric Control (CNC) in 2015. The MAT2 system grew from a single program to a portfolio of 
complex, parallel programs, requiring a smart MPM strategy.   
 
 
 
 
 
 
 
 
1 In average approx. 40 percent of the employees are assigned to project work in their companies.  
2See: (MIP, 2005, S. 181) 
3See: (MON, 2009, p. 2); (ACA, 2004, p. 7); (FRI, et al. 2008, p. 1, 7), (PEN, 2005, S. 13). 
4http://michigan.gov/snyder/0,4668,7-277--349878--,00.html 
5 See: (HIL, 2002,23) 
6  e.g. corporate level portfolio, See: (ICB, p.13) 
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3. Portfolio/ MPM – Principles  
3.1 MPM - Definition 
MPM is an “umbrella-term” for a holistic, systemic and systematic management of an entity containing many 
projects by utilizing the implementation of related processes, organizational structures, methods and social factors. 
MPM is focused on several projects which are elements of the “multi-project landscaping”5 and has a direct strategy-
supporting and operational-executing function.  Program and portfolio6 management are part of the MPM.  
3.2 MPM - Process 
Project management includes planning, organizing, monitoring and controlling all aspects of a project.  An 
additional aspect is the motivation of all involved to achieve the project’s objectives safely and in an agreed time, 
cost and performance criteria, including the total leadership tasks, organizations, techniques and measures for the 
performance of the project (ICB, 2006). An MPM approach includes the management of all parallel projects in an 
integrated and synchronized manner, balancing limitations in time, costs and resources. The four steps7 of the MPM- 
process include: 
1. Multi-Project-Structuring:   definition of the long-term target portfolio; selection of projects 
2. Resource-Management:  a cross-project resource allocation plan 
3. MPM- Planning and Monitoring:  consolidated control of each project; strategic alignment; conflict 
identification; definition of preventive and corrective actions. 
4. MPM – Sustainability:   project and MPM results; success evaluation; knowledge transfer.  
3.3 MPM - Success and Success Factors 
The success of the MPM is directly related to the project success and the business success of the project results.  
Figure 1 outlines the MPM success of the MAT2 system.  
Figure 1:  MPM Success areas according (GEM, 2010) and MAT2 
 
7 See: (GEM, 2010, p.43)  
8 For MPM-KSF see also (GEM, 2010)  
9 To define complexity, see: (HAA, 2009) 
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To achieve MPM success, MPM Key-Success-Factors (KSF) have to be considered8: (1) MPM Roles and 
Responsibilities, (2) MPM- Structuring and (3) MPM-Controlling at the operational, and (3) MPM-Controlling at 
the operational, tactical and strategic levels. 
If an MPM project landscaping contains all projects of an organization, then the different complexities of each of 
those projects must be considered and managed.  The most complex MPM elements define the required MPM 
complexity maturity9. An additional complexity layer: many projects are executed with international teams or teams 
at different locations, requiring intercultural maturity of the decision makers and participants. 
4. Transfer to the MAT2 - MPM setting 
The MAT2- MPM includes (as of May 2015) a MAT2 “System” which includes the governance structure and the  
MAT2 Administration, a portfolio of four programs, sixty participating companies, and seven participating colleges 
in four out of ten regions in Michigan. The MAT2 governance structure includes, defines and ensures roles and 
responsibilities for all six MPM success factors (see Figure 2): 
 
1. The strategic level:   defined by the Strategic Steering Committee (SSC) (industry, academia, government); 
identified the tasks of strategy, planning and program prioritization and “system standards” (WIL, 2013; 64). 
2. The tactical level:   controlled by the SSC, Program Steering Committees (PSC), and MAT2 Administration;  
validates the performance success of the related portfolio elements.  The PSC’s focus on the student cohorts and 
the program’s changing requirements; the SSC focuses on the entire portfolio and system level policy; MAT2 
Administration has roles comparable to PMO functions within the MPM (WIL, 2013;68) and acts at the 
strategic and tactical levels. 
3. The operational level:   consists of the PSC’s for operational planning and controlling at the multi-cohort level, 
and the Industry Work Groups (IWGs) which drive the activities of planning and controlling individual cohorts 
and interactions between cohorts; MAT2 Administration plays a role similar to a PMO (WIL, 2013;69).   
4. The MPM roles and responsibilities: clearly defined and implemented through all levels:  SSC, PSC, MAT2 
Admin, IWG  
5. Multi-Project Element Structuring:   established in the MAT2 system; processes, responsibilities and criteria 
are in place  
6. The KSF Multi-Project Controlling:  receives significant attention at all levels from operational data across 
cohorts to the program and from program to the portfolio (planned/ actual/ forecast) to decide tactical changes 
or strategic adjustments. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: MPM Key Success Factors (KSF) and application within MAT2 (according to (GEM, 2010) 
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4.1 MAT2- Execution maturity and lesson learned   
The principles of MPM, Multi-Project Success and the MPM KSFs are transferable to the educational MPM of 
MAT2 if the specific setting elements are considered. 
There are some lessons gleaned from this program that may prove helpful to others attempting to implement 
MPM principles a within a complex educational program: (1) the governance structure should be:  established as 
soon as possible; have clearly defined roles and rules; communicated openly to avoid misunderstandings; 
evaluated periodically for adjustments; (2) members of the governance structure must actively participate to ensure 
efficiency and progress. Activities to bypass the existing governance structure must be avoided, and approval of the 
highest governance level must be required; (3) extreme hierarchical differences in members at the same level of the 
governance structure (e.g. CEO and team leader at the same level) should be avoided to circumvent 
dysfunctionality; (4) membership and membership changes at different “governance” levels must be clearly defined 
and communicated. 
5. Decision Making in Portfolio Setting 
Multi-project managers are required to make decisions at all levels – strategic, tactical, and operational and must 
include relevant stakeholders.  These decisions will structure and adjust the portfolio, balance and solve problems 
between projects, and improve the MPM organization. To analyze the maturity of the MPM decision making it is 
necessary to understand two elements of human behavior in decision making: human decision making principles / 
mechanisms, and what partnership means in decision making. 
The human side of decision making includes factors and aspects like personality (mechanisms that drive 
decisions), Human Reward System (motivation), decision-making process (impact of incentives, motivation, 
rewards), behavior after the decision (BHN, 2013).  
Decision making is the point where humans (and organizations) have the choice to select the most preferable 
option to achieve a certain goal.  The human reward system (HRS) answers the simple question: “What’s in it for 
me?” and stakeholders will base their decisions on the evaluation of needed effort, likelihood of reward, 
consequences and outcomes based on their very individual “reward memory” of former similar situations. In the 
MPM situation, the knowledge of individual stakeholders and their interests / motives is crucial to predict behavior. 
In situations with complex stakeholder settings with different agendas and interests, partnership principles including 
trust and accountability are of high relevance.  
5.1 Transfer into the MAT2- MPM- setting 
To allow mature MPM decisions, the MAT2 governance structure was crucial. With the implementation of the 
system, program and project levels (see Figure 3) the decisions were assigned to the appropriate governance level. 
This defined clear roles and responsibilities for decision making.Principal discussions of the needed partnerships 
were addressed to all stakeholders. The mechanisms of incentives and rewards, individual expectations of the 
program were analyzed for all stakeholders.  
Equipped with this “motivational landscape”, possible win/lose situations between the stakeholders were 
identified.  Outcomes were discussed openly between stakeholders which created an atmosphere of awareness, 
understanding and fairness between the partners.  
5.2 MAT2- Execution maturity and lesson learned   
All of the principles of decision making and human factors have applied to the MAT2 program and two insights 
regarding difficulties in decision making have emerged: 
(a) Different decision methods and decision behavior of stakeholders 
Industry stakeholders are used to the “Managerial Process” Model, in which outcomes are dynamic and 
objective-oriented.  Its process is structured, accommodates innovation, is sensitive to environmental constraints and 
uses a judgmental decision-making strategy. Political stakeholders are accustomed to the “Political Adaptive” DM 
Model, which is targeted to achieve an acceptable outcome. The decision-making strategy is compromise, has a 
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restricted number of outcomes, incremental steps, a short-term horizon and is loosely structured.  Educational 
stakeholders follow the “Garbage Can Model” (CMO, 1972, pp. 1-25), reflecting fluid participation where members 
vary in time, effort and hierarchy. Definitions of time and problem scope are unclear and change frequently. These 
differences made it difficult to achieve goals despite administrative and governance processes. Awareness of 
differences in DM behavior, early determination of an acceptable decision-making process, clearly defining rules to 
enable efficient decision making, preventing delayed / ignored decisions, documenting decisions to allow 
transparency and accountability and recognizing the interdependence between portfolio elements10 are some lessons 
learned.   
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: MPM decision making within MAT2 
 
 
 (b) Personality and cultural aspects  
In complex situations, as with MAT2 (HAA, 2009)10 where stakeholders’ behavior is dynamic and sometimes 
unpredictable, the program could have different relevance for the stakeholders. As a consequence, stakeholders may 
assign the members of the governance structure from different levels of hierarchy (CEO, Senior VP, Engineer) 
which may cause dysfunctional communication and lead to the acceptance of decisions just because of hierarchy.  
Avoidance of hierarchical differences at the same level of the governance structure, immediate discussion of 
dysfunctional and inappropriate behavior, and circumventing organizational power profiles (reward, coercive, or 
legitimate power) from individuals or groups of stakeholders are important points to consider. 
6. Portfolio Planning and Monitoring 
In MPM Controlling, the research defined four steps: (1) data collection, (2) analysis, (3) decision and (4) 
controlling11 The analysis has to identify what deviations from the elements exist or can be predicted. The MPM 
board will decide which recovery activities (postpone, initiate, terminate projects, assign resources, etc.) should be 
initiated.  Crucial for professional MPM-controlling are: 
 
 
 
 
10 Applying the project complexity model version2 (HAA, 2009) parameters (size, time, costs, team composition, urgency, flexibility of cost, 
   time, scope, clarity of problem, opportunity and solution, risks, requirement volatility, strategic importance, political implications, stakeholders  
   unpredictable behavior, level of change, risks and dependencies) 
11 See: KNL (2008, S. 248 ff.) 
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x Mature project controlling and standardization of the needed MPM-controlling data 
x Clearly defined standardized processes and tools for MPM-controlling (incl. roles, rules and responsibility) 
x Defined MPM reports which allow an aggregated evaluation of status and suggested options  
x Ability to identify systematically the MPM causes for the deviation and to react accordingly (GRU, 2005, 
p.155). 
6.1 Transfer into the MAT2 - MPM setting 
 
The individual programs in MAT2 delivered their reports to the Program Steering (PSC) and Strategic Steering 
(SSC) Committees in order to allow operational understanding and MPM decision making on operational, tactical 
and strategic levels. Advisors and stakeholders were also informed on to ensure proper stakeholder support.  
 
6.2 MAT2   Execution maturity and lessons learned   
 
In general, the MPM controlling principles applied also to MAT2, and special report elements were developed: 
status of content delivery, course development, release status, and launch readiness. 
 
Special progress milestones were defined to handle the educational elements.  Also, a lesson learned was that the 
aggregated portfolio analysis (the consequences for the other programs in the same area) was not established to the 
full intent. Missing information, inability to create a multi-program analysis concerning involvement of all partners 
reduced the ability to predict the consequences of deviations.  
Lessons learned:   
 
x Ensure the ability to create an aggregated portfolio which allows conclusions about the impact of deviations  
x Consider the dynamic of stakeholder interest regarding the entire portfolio  
x Ensure that the foundation for realistic program and portfolio targets exist  
x Establish a stakeholder specific view which permits the organizational ability of the stakeholder relative to the 
entire portfolio  
x Ensure a progress measurement system which allows evaluation of a single program as well as the entire 
portfolio 
7. Outlook 
The MPM in modern educational situations and environments with stakeholders from industry, academic 
providers and government has to master many aspects of complexity caused by a dynamic, unstable setting, 
changing interests and actions of the stakeholders. The main principles of MPM are transferable to this setting. This 
complexity and the human decision-making principles need to be considered, as these become more crucial as 
stakeholder understanding management are requirements for success. 
From the lessons learned regarding the MPM of MAT2 there are two possible next steps: 
 
x The governance structure should undergo periodic evaluation / adjustment to the changing  
x The MAT2 program should use existing MPM maturity models to improve the current MPM maturity.  
The future is likely to see many more programs and implemented to meet the increasing needs of the current and 
future workforce.  Because MPM principles are becoming increasingly relevant, the experiences from projects such 
as MAT2 should be analyzed and transferred into similar settings.  
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